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A plug&play approach to data acquisition 
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Abstract: 

Backplane buses are becoming a legacy for high rate, high volume data proc 
applications. Higher efficiency at lower cost is offered by the PCI bus technolo 
compared to crate-embedded processors. Becoming part of the plug&play do 
host's operating system, no additional data transfer protocols are needed. We 
combined the PCI technology with high-density FPGA logic and common mez2 
standards on a flexible PCI card. First applications cover readout controllers f 
bus protocols, high-speed link I/O and fast analog input data conversion. A fi< 
programmable gate array (FPGA) with embedded PCI master/target core serv 
programmable interface between the PCI bus, mezzanine cards and a local S 
Adapter mezzanine cards, implemented according to the IEEE P1386 or simil; 
standards, are used for level conversion, trigger interfacing or preprocessing, 
application-dependent controller functions as well as SDRAM and PCI interfaci 
handled by FPGA logic. A Linux driver was developed to achieve high bandwid 
initiated transfers. Control software for Windows and an interface for LabView 
control and monitoring applications via graphical interfaces. First experience i 
applications will be reported. 

Index Terms: 

PLD programming application specific integrated circuits data acquisition device drp 
programmable gate arrays graphical user interfaces high energy physics instrumenta 
computing nuclear electronics operating systems (computers) physical instrumental 
readout electronics system buses trigger circuits IEEE P1386 LabView target conl 
driver PCI bus technology SDRAM Windows application-dependent controller fun< 
backplane buses common mezzanine standards control software crate-embedded 
data acquisition fast analog input data conversion field programmable gate array gr; 
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ABSTRACT : 



A hot swap circuit module for a switch system having a backplane. The module 
includes a circuit board and a latch circuit. The circuit board has a plurality of 
pins for inserting into the backplane . 

The latch, disposed on the circuit board, has a data input terminal for receiving 
an important signal, and a control terminal for receiving a clock signal to latch 
the important signal. 

The latch circuit is utilized to eliminate malfunction resulting from the 
disturbance voltage caused by hot swapping. Any circuit with latch function is 
allowed to be applied to the switch system of the present invention such that the 
switch system operates more stably without special pins or additional bus 
controller . 
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ABSTRACT : 



A method of mounting a hot-swappable module in a computer network appliance, the 
module comprising a hot swap connector including ground pins, power pins and signal 
pins, the computer network appliance including a backplane board having hot swap 
mating connectors, the method comprising connecting the ground pins of the hot swap 
connector of the module with corresponding ground elements of a hot swap mating 
connector of the backplane board ; connecting the power pins of the hot swap 
connector of the module with corresponding power elements of the hot swap mating 
connector of the backplane board after the ground pins have made contact; and 
connecting the signal pins of the hot swap connector of the module with 
corresponding signal elements of the hot swap mating connector of the backplane 
board after the power pins have made contact. The computer network appliance 
further comprises a hot-swappable CPU module, a hot-swappable power module, and a 
hot-swappable ethernet switch module. Each of the CPU module, power module and 
ethernet switch module includes a hot swap connector for connecting with a specific 
hot swap mating connector of the backplane board . The CPU module operates as a 
stand alone computer. The CPU module comprises hardware BIOS for configuring the 
CPU module and instructing a network attached storage (NAS) to locate an operating 
system (OS) from which to boot. The CPU module is configured to boot remotely from 
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an OS located in the NAS without user intervention. The remote booting ability of 
the CPU module allows the CPU module to run different types of operating systems 
without the need for a local hard disk drive (HDD) , which increases the mean time 
between failure (MTBF) and decreases the mean time to repair (MTTR) of the computer 
network appliance. 

[0001] This application claims priority from U.S. Provisional Application Serial 
No. 60/248,834, filed Nov. 16, 2000. The entirety of that provisional application 
is incorporated herein by reference. 
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ART-UNIT: 217 

PRIMARY- EXAMINER : Snoop, Jr.; William M. 
ASSISTANT-EXAMINER: Kaplan; Jonathan S. 
ATTY-AGENT-FIRM: Haugen and Nikolai 

ABSTRACT : 

A circuit board capable of live-insertion or hot-swapping into a live chassis 
backplane. The circuit board is provided with a power control circuitry for 
gracefully ramping up board power after insertion, or gracefully removing power 
just prior to physical removal of a circuit board from the board slot. A pair of 
ejector levers are provided on each side of the circuit board. A push button switch 
is provided proximate one ear thereof and is selectively opened or closed depending 
upon the position of an ejector cover which can be secured thereover in an 
interlocking relationship. Upon retraction of the extractor cover, the switch is 
opened, and the converse applies. Power MOSFETs are provided between the card edge 
and the board power busses which are gracefully turned on and off as a function of 
the switch position. A high-side gate driver provides an increased bias voltage, 
which bias voltage is communicated through the closed switch to the gates of the 
MOSFETs. An RC network is coupled to the M0SFET gate to determine the time constant 
at which bias voltage will be ramped up or ramped down to correspondingly ramp 
power up or down to the circuit board power busses. A power supply monitor circuit 
is also provided for automatically resetting the board upon a power up condition. 

16 Claims, 8 Drawing figures 
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A circuit board capable of Ute4uertia& or hot-ffwapping 
into a live entasis b ackp l a ne The circuit board U provided 
with.i power control drcuitry for gracefully ramping op 
board power after insertion, or gracefully removing power 
just prior to physical removal of a ctrcoU board from the 
board slot A pair of ejector levers are provided on each aide 
of cha cfrcnit board. A push button twitch it provided 
pmxim&te one ear thereof and if selectively opened or 
closed depending upon the position of an ejector cover 
which can be secured thereover in an tmrtrlndring relation- 
ship. Upon retraction of the extractor cover, the switch U 
Opened, and the convene applies. Flower MOSFEIi are 
provided between ths card edge and the board power busses 
which are gracefully trtrp ftd on and off at a function of the 
switch position. A rrigiraide gate driver provides an 
increased bus voltage, which fata* voltage is WHini»iiirntrri 
through the dosed switch to the gates of the MOSFET1 An 
RC network is coupled to the MOSFET gate to determine 
the time constant at which bias voltage will be ramped cp or 
ismped down to correspondingly ramp power up or down to 
the circuit board power busses. A power supply monitor 
circuit is aha provided for automatically resetting the board 
upon a power up < 
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